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(57) 

±T*&<9, ttttttHd^ BtWrffftl. 2% 

«2 0 0 kgf/mm 2 J^±, 3I3R9M£4S 
^1 7, 0 0 0 k g f /mm 2 J^± N ^ffifitfcfia 5 1 . 



(BDIntCl. 5 
F16F 7/12 
C 0 8 K 7/02 
C08L 101/00 




nmm 1 ] mmt m&mm t <Dm-&mu- <b ft <9 . 
im&m 2] mmt mmm t om&um* h ft *> . 

WrE»HB<o«»#*35s 3 0 %£i±x& «9 . ffitattttttttt 

^§I3S»S*S2 0 0 kg f/mm 2 

[ w*« 3 ] wab £ rn&rnm t ^Mttfi^ <b ft , 
wria«iB©«»r#«*s 3 o %«±-e*> 9 , mtm^mm 

<D3IK5*tt*3&5 1 7, 0 0 0 kgf/mm 2 ^K'fc6 

^*iBjB««3ft s 1 . 0 8«±-efcSwfcSrW»i:-rS3i 

5 1 mm t mmm t <om&wm* 

(DWftWSZtf 1 . 2 %£Lb, 5l3g»£j&s 2 00kgf/ 
mm 2 MT'fcS^ fcSrWWt-rs^^^— »1R«B 

Wo 

flftiawiiBoatiBfi**^ 3 o %j^ ±x& v . wsKMvmm 
ommwm* i . 2 %^_h. 3i«9M±4*ds 17, 000 

kg f/mm 2 JgJUi^fcS CI £ &¥fmt-t&^*^^— 

umm 7] mmt mmmm t <z>m&wm* % ft 9 , 

1 . 2 %J£JLk, *ffijg{fc&;&s 1.08 

[»** 8 ] WJIB & Mttttttt t (DM&tfm> h ft <9 , 

«jiE»jfi«>«»#aA5 3 0 %« ji-e* «9 , miBMatiKtt 

toatWWltdS 1 . 2 %EJLh, 3l3Rtt£d s 2 0 0 kg f / 
mm 2 J^_k, 17, 0 0 0 k g f /mm 2 

9 ] wab * fltssaat t c^ig^*t^/j, & ft 9 , 

£>«»rf*ffitf s 1 . 2 %£LL, SIKSSff^ 5 2 0 0 kgf/ 
mm 2 JgJLL. ^Bjgffe^si. 0 8^±t^6^i:^ 

izmmi 0] 

9 , mmffim<D$&mi$&& 3 0 %j^_tr^ *> % wimmm 

fflm<D&mW8t&i. 2%£JLk, §HBH4*3ftSl7 f 0 

0 0 k g f /mm 2 ^_b, ftffjBftfi** 1 • 0 8 ^±T' 

[ 11] mm t ffismm t <nm&ttm* h ft 

«*6w«»ff#ffl3&s l . 2%J^±, 9l§RHttas 2 0 0 kg 

f /mm 2 JL^±, 5I5S5*1±*^ 17, 0 0 0 k g f /m 



(2) #fl¥6 - 3 4 1 4 7 7 

2 

im&m 12] mmt m$mm t <nm&mm> % ft 

iWt<03l«3i«*5 2 0 0 kg f/mm 2 J£Lh, §l»3*tt 
45^1 7, 0 0 0 kgf/mm 2 WK'fo^I^M 

t -r & 3i * / u ^ - k ux §b «■ o 

1 3 ] «hb t ffimmm t <Dm&um> *> ft 

•9 , WE»flB©«6W#*^ 3 0 %£l±X*& 9 , SftlEffi» 

70 mm<OB\U&&& 2 0 0 k g f /mm 2 J^_h, *BiBtfc 
fitful. 0 8 ^it'fc a C 1 1 ^ x^/^-Pj^ 

r>. w\mmmo^mi%&fr3o%£x±xfov. tnm^m 

«m<D3\m&iBtfc 2 0 0 k g f/mm 2 £A±, 

^ 1 7, 0 0 0 k g f /mm 2 ^.b, *BfiWffid5 

i. o 8&±x~fozzt&¥fmtTz^*'i'*—]Rtiim 

Mo 

i5] mm t m&mm t om&wm* % ft 
mm<D3\mwi±m& 17, 0 0 0 k g f /mm 2 

e] wimffi&mmtK mm<omm (o) ^ 
(O t^jw^ftjt-efcsaffis*** (0/0 
&o. 0 8a±©K*«Mi-e*s, w#«iftv^bi 5 

1 7 ] ffifj^&ttKds, ^ H B B -^^ 2 0 A 
a±Wj»3MK*^e*>5, IS*iIlftv>Ll 6<ov^-ftt^ 

1 8 ] iitlM^Sm^f)^ 

«9 , mmmm<D$&mwm& 3 0 %^±T-fc 5 , «utatt3* 
aMt<o«»#«ds 1 . 2%«±-x?fc9. 75^0, fflfcmm 
t m&mm t <onmc *5*t 5 jjwfsss <t mfiaOTgo stir 

3filt^<oit^0. 8~l. 2tfc6^i^8S[i:«x 

[»W©BttftttW] 
[0 0 0 1 ] 

[0 0 0 2] 

*tf>JM?Jl!9, ^a^it^w^, 

(^F^Bg 60-109630 6 2-17 

K»jttt?*> s i: ^ c t h , mm t ffi&m 
50 mt s ^fr&zmmfczf?**?-?* (a 



t 

3 

-7=7^yt ©T, CFRP t m 9 r £ fcifcSo ) ^ 
[0 0 0 3] 

[«W*s*ftLJ:5^i-5WB] WJIB 

[0 0 0 4] WJtt, 
[0 0 0 5] 

b ft «9 , ffiKWJIBotttftt A** 3 0 
±-Cfo<9, ffllBMttttWKOttKttft^ i . 2%J^_tT*& 

[0 0 0 6] £fc, *3SW<z>BI*«2Jc«53i-*yu=¥— 

KWJH<D«W»«*s 3 0 %£JLb-C*> 9 , RftfattBMKiKo 

W^2 0 0 kgf/mm 2 J£JLtT*fc5 w t *W@L 

[0 0 0 7] £/c, *!8^(0»*:rg3ic«S3i^/u=¥— 
RiRWWtt, WJBt»MIW(li:«>*-frW»^6ft«?, ffi 

iawflg^w»f{#ffi5& s 3 o %ex ji-c-fc , mumm«m<o 

1 7, 0 0 0 k g f /mm 2 £l±X*&>Z> d 
[0 0 0 8] £fc, *»W^W*al4JC«S3i^/U^— 

KiRttWfl, WflBi*»««i:<o«'frW»^fcft»?, itu 
IBWJIBOiK»H#a^ 3 0 %J^_LT'& «9 , SftiaM3fi«*i<0 

[0 0 0 9] Sfc, *»W^W*3a5lc:«5^/U' ! ¥— 
KiK»»tt, W«Bi*3WIMi^*'fr«-»^6*!9, «i 

K t ffiffi<Dmm#m& 3 0 %£Ui-cs> 9 , mtzffi&mmn 

fiSSfftffid 5 1 . 2 %J£JLh, 5IK3*JSdS 2 0 0 kg f /m 
m 2 W±^fc5-££#f»£i-5t>^a>bft6o 

[00 10] *3BWO»*3I6JC«5j:-*^*— 
KiR«»tt, Wfll^*3fi«*i:coa^«-W^P>ft»9, fu 
IBWJ3l^«»rf*ffi*s 3 0 %J^±-Cfc «9 , SaiEffl3fi*8*6<o 
fflt»ff#ffi*s 1 . 2 %J£A_b, 31383*14**5 17, 0 0 0 k 
g f/mm 2 J^JiX'fcS-^^m^-r^^O^bft 

[0 0 1 1] *»W<D»*al7»c«5^*/^— 

»iR»»tt, WJBi:*t3ft«»i:K>**W»^&ft«3, mj 
SEW/IB<£>fifc»r{*ffitfs 3 0 %£JUt-Cife 9 , mJ|Effi3ft«J«<^ 

[00 12] £fc, *jf5W<^»9*iS8^«5^/^— 



(3) ^F§l¥6 - 3 4 1 4 7 7 

flEWflB^«W»J£^ 3 0 %«_b-Cft> «9 , ffilBM3filKli<o 
«Bff#S[*s l . 2 %£JLfc, 9l3Kttft3»S 2 0 0 kgf/m 
m 2 J£JLk, §l«3M£sptfS 17, 0 0 0 k g f /mm 2 £A 

[0 0 13] *»W»»*«9»C«S^yi/*— 
BRMXSI5*t«. WIBt«»«Mtt«>*^»»^bft?), fKJ 
IBWJfi0>**H*Aas 3 0 %«±-Cfo <9 , Hutaffl3fi«tt6<o 
1 . 2 %£JUb, 2 0 0 k g f /m 

JO m 2 ^Ji, *ffijB«K* s l. 0 8WT^:tM 

[0 0 14] ^fc, *36W©BI*aKl O^Sat*^ 

-KiR«*ttt, W«t*»«Ki: ft 9 , 

«nawi!BK>«i»#ft*s 3 0 %si t> > ffieflUMtt 

<D«MH*a#i. 2%£JLL, 9liR#tt*3fts 1 7, 000 

kg f/mm 2 £Lb, *ffififfc*a s l. 0 8^1X^5 

r. fc4:4*«4:-*-5t>^*»bft5o 

[0 0 15] £/c, #»W0>»#*1 l(C«5ai^U* 

-»iR»»tt, WllBfc*!ftllWli:«>*'fr*t»^6>ft <9 , 
20 ffiEttJIB0ttMrtt A4 S 3 0 %£U:-0*> 9 , miBttttttft 
oo«Bf{#ffi*5 1 . 2 %KJi, 3l«9&ft*s 2 0 0 k g f / 

mm 2 J^Ji, §|5S#tt^S 1 7, 0 0 0 k g f /mm 2 
^^C0^>^ft^ o 

[0 0 16] ^fc, *8n^RMl 2(c^-5^i^=¥ 
-K4XSi5«-tt. WflB t ^Mlffl^ b ft 9 > 

fitfiaWJ!BK>fift»ri*«ds 3 0 %£A±.X~h V > MfEM3fig^i 

<09ISS3fiffi^2 0 0 k g f /mm 2 J^_h, 9IIRWtt^ 
1 7, 0 0 0 kg f/mm z WT^^:<b^^t 
JO 5fctf>a»«bft5 0 

[0 0 1 7] ^/c, *M^Ml3C^§x^ 

— »ft»*rtt, wiiBt«3fi«iti: 5> ft «9 > 

mmmmco^mwrn^ 3 0 %^_tr^ 0 > tfjiE^wt 

^§IK!fiffi^2 0 0 k g f /mm 2 £Ui, *ffifi«ft*S 

[0018] itti, *mm<Dm^mi 4i:«5x*/^ 

-KifcSRtm, W«Bfc*3ftlttNl^o*^»»*»6>ft5 , 
MIEW]IB©«»#«35 S 3 0 %£X±X2b V , mIfSffi^»t 
<7>3l«3fc£Etf*2 0 0 k g f /mm 2 J^±, giaWW4*3&S 
^0 17, OOOkgf/mm 2 ^ 0 

[0 0 19] *!6WoiS*:JSi 5*c«53t*yu* 

-®«XSl5»tt, W«B^«»II^^O«'fr*t»^bft 9 > 

ffiewnB<B**H*i£*s 3 o %^_hr'fc «9 , mtdM&mm 

1 7, 0 0 0 k g f /mm 2 J^±, ^® 

jB««*si. o 8 a±-e»s ^ t t5 fc^b 

ft3 0 

[0 0 2 0] J:ia#^^*— »iR«*f«c*3V^Ttt, M 

»«»^s*iBRj»^^>ft5»'&*-tt, mmmmm(D y * 

JO ffi^tt* (O) irj^^ (C) OJW-T-ftifc-CfcS*^* 



-3- 



5 

mmtmmm (o/o &o. 0 8£un?*>s* % si* 
ttfflg i mm/Mm t <n&mft8ttm#> htix, w&un± 

fat L"C«aC>Ti*SV*Hl]tt, »iRft*Sr»fl|-t? 
£6 0 SEWilESfl; (O/C) ^0. 0 8*«-Cfe5 

[0021] ^fc, ±iaK*86*g^ : ti3fia»tt-feoT 

X#2 0 A«±-C*>SiiBv^l!B9M4*Sr*a«c*ja-C 

[0 0 2 2] £<b(C, #3Sfl<E>f»5fc*Il 8^ffi*3i^/i/ 

*-»iR»*m, »flBt«3WIWt 

fa&ko&ffio. 8 — 1. 2-efcSi^«f»i:t5t) 

[0 0 2 3] ±IE#^^/l^=¥— KlRfflW*C*5V>r«, M 

llitt, fcfc^tf, #9*lttNi, ff^yr^ K« 
[00 2 4] ±fc<nm&ttiftji*btez^*/u*—witiim 

[0 0 2 5] #»WW3L-*/u*— RiR«WSr«fiK"r 5« 

WSSMHit^M-frfl-ftt-rsr. tic J; 9, Mttfc^^/u 

(o/c) ^^^<-T5r kicx 

[0 0 2 6] flMrttftA$3 0%^_kco#tflg<b LTtt, fc 



(4) - 3 4 1 4 7 7 

^u^r-u:^ k zKy y^u^T- h/j: 

[0 0 2 7] **W^*5V^-C, *»M*«3ftS 
1. 2%J^_h, 3l313ftffi^2 0 0 k g f /mm 2 J^_h, 
5\mW1±&& 1 7, 0 0 0 k g f /mm 2 JL^±, 

0 8 ^ JlOV >-f n^^^i^, 
# 14 ^rffi * «1 ^ t?-tt fc # 14 £ # i" 5 t -Cfc 6 □ 
[0 0 2 8] M36«tlfe^ttKr#A^ i . 2 %K±t?*>S 

*-**»iR-C#SJ:5l-«:S. «6W»** S 1 . 2%^ 

[0 0 2 9] ffi3&mm<D$\m&m& 2 0 0 k g f /mm 

2 0 0 kg f /mm 2 *»t?fc5i, M3fi«ft^/h$* 
ni^/u^— ftT*fifi»f L^-T < , ^C^Jfe^^^r— ft 

[0 0 3 0] «3ftiH»t<7)§l3S#t4*^ 17, 0 0 0 k g 

f/mm 2 ^±T'fo6^, W-frWfl-^feftS^*/^— 

*g<t5ltm5o §l«»tt** s 1 7, 0 0 0 k 
g f/mm 2 *jS-C*>5^. «RiR«fPW^W'Jt4 

[0 0 3 1 ] 4i3ftWHI^>«Sje{^Ad 5 1.08 jkjl _hr*fe 

50 (^i_h(cj:i9, *-&»»Jcii3Jta*l«l«NI<o!i*4:««)X 
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j5SJBL<4So 

[0 0 3 2] roffl3Sattt^»flt^<oS*14r6l-h*i, itu 

i-, ^ffit^Sft (O/c) £0. o 8^±<h-r^cir /o 
^W$ar*fe>5o :w^ItSIi (o/c) o. 0 8J^ 

_h, §l3R3Aft^2 0 0 kg f /mm* BLh, 5lffi5*tt^ 

^17, OOOkgf /mm 2 J^_h, ^BDjEftffij&S 1 . 

[0033] ^fc, **w^*3v^rri, mmmtutjs 

l. 2%j^_ht $tt, £>o, *fjfii:*&3ft» 

o. 8-i. 2^^n^^tL6o tt&mm<DmfT#x& 20 

m^tbn, i9Br3ftKJfc£0. 8 — 1. 2co«5Hi:-r5 



^o, iSfe^r ^"CSSo *$3£ 

»llifc*3*«lti:<z>ifii«*tt«cj: 

[0 0 3 4] K«XffiWl-*5V^r fi, 50 

CO^C^fLT, 0° -±6 0° to®iaT*tTXfi*J:v>o &> 

[0 0 3 5] £fc, 

[0 0 3 6] ai^/u^— i»jRas*f«>ft*Wft«tti: L 

6 0 latent* 5 ScSWfta^ Wa+A'^- £ LTOEE 

WflBftL* : "^^7^h" ER 

Tir 

SMfc*fl= : 1 3 0°C, 30^ 



II, R££-£, <fc£VM*. WMrBftMlfRaflL $ 

[0 0 3 7] £fc, «tt«tt*cR6f, tt^^"CbJ: 

[0038] ££>i^ tEttJBtt^Sfflt prffi-c*>5 0 
7 -ei±, 2 ^j^r^-r £ 3 idnsws srRits - £ fc 

[0 0 3 9] $ blc^fc. *«*tt<D»W&l&**:b* 
iciTn-rj: 9 (c, ^:^v^Rf§J l 0. *#^R§ttri l 
«-&Wt*MtS ^ £tcj;9, «t L(-< 

[0 0 4 0] &h^, in^/U^— RlfcgWte, 1©^^ 

*»Pj&5»W14, 15 a, 15 b, 1 5 c SrflEfclflW 
ttx^/^-P^W 16,17 «r«^"f 6 ct 9 L 

[00 4 1] ft*5, JL^J: 5 ft^-*^^— ftiRSBW"^ 
[0 0 4 2] [^oMfe*ft^«tt^»*<offMB*ffi] 

A S TM-D- 6 3 8 icft^iij^i- 6 0 

[0 0 4 3] (2) «at<Z)®»ff#ffi. 9l363Sffi, 5131* 

JIS-R7601 ^S^ttTV^afJU-g-S^ 

L-4 2 2 1 10 0£i$ 

xf/UT ^ > (BF3 -ME A) 

4U 
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[0044] ( 3 ) m^mikm 

mm^^mmm^mum ( 0 ^m^-m^tm j s m 
-T3 0 0D ^rffi^x, ^mEEiskv, m^mm 
1000 omx'^R^m^mm^y^ ^^(cMt 

0 0 0 omt^xmm^mnmm^mtir^ 0 

*^II^ftS03ams (m 
m 2 ) teXTfftm&ZL (mm) ^i^f6 Q ^ffi/g#C 

^®^^=L • US) - 1 / 2 X2 

LCQiiJ^«2 0 0 0 O^iCT^^^tt^^^c^CD^ 

tT9^<t^T*^5 0 £fc, S(DM'j£te2 0 0 0 OfgClT 
£n/c^JU:(c, WMffl^fc^ c?^gfl:^^i 

com — mmmmffii&<Dftm&iEmic h ^ 

[0045] (4) mm^mmm (0/0 

i\ mmx^v^ymtek'&m&^tcjfcmwm (so 
v Lxmm^m^^^cmfx^tzm, % 

m^tU^ig^ 9 0° t XgiatMgKal, 
2£fflV\ t&®-^W<— 1 X 1 0" 8 To r r M{£ 

— ^(DilEJj^/l^— ft (K. E. ) ^9 6 9 eV(^ 
Jo^ho Cis ^®airK. E . ,1: 1X9 5 8-9 7 

#)6 0 Ois ^ffiffl^K. E. HT714-726 

£ 0 ::t'MtiSi (O/C) £f*. _hf£Oist°- 
?mmt Cis fcf-^ffifficDit/^b, ^©I§#0^j£ffiIE 

3S^#<btt. ^IWM (80 ^f/UESCA-7 5 

o^v^xois t*—?mmt ci s tf-^ ©a^it^^j^ 

Wffigfl: (O/C) £##>fc 0 
[0 0 4 6] (5) fefai^X (L c) 



(6) ftfflW- 6-341477 

10 

4>\"$— X^&ikZthfcC u(7)KaMl/\ 2 0=2 
6. 0° ttfiUcWL&ZthZmmm (0 0 2) 

ft f- * * -V > L T t# ^ tlfc ^ »fe (7) 

-So 

Lc = l/ (00 c o s 0 ) 

IIT% I : XUfWifcg (C CO^l . 5 4 1 8 Oris? 
^hn — A) , 6 :\B\mn, /3o : Hco¥»I£:^?o 

/0 0o = (0a 2 -j3i 2 ) 

/3a 2 : ^7i^t(7)^»M, /3i 2 : ^M^ifc 
(lfl^ii{4 0 3 6A2lX8l^i^3 5 
kV, 1 SmAt'i^Lti^, 1. 0 5X10" 2 ra 
d) £l^ 0 

[0047] (6) m%<omm&& 

ASTM-D- 7 3 2{Cfi£^pJ£i-5 0 

[0 0 4 8] (7) ^®|5^ffl 
C o x^rfMClSrtZKe 1 1 y~Ty s o nJUJ(-K^ 

i&&£mw^x3\^m$:toz-xft< t. $m$fm>^ 
b v v ? *mmfrhmmtmm<D^m&mx^xmm*<D 
^iceig^^L, ^&tefrz>m£xwm-fz> 0 £bi<c$f 

v = (3 • af • df ) / (8 Lav) 

l / IB 

40 tt, ill «fl ^ (DSS^^f ^IS^r ttJgi i ^ ♦) 

[00 4 9] ( 8 ) J:beSllX^^^^— ft 

50 Mp^Mitm4-2 i MtrvK -mm 
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1 2©J:5*WK-SEffi (J¥JEE«Wo>a£ffi) »HW#e> 

mm&x&x (ri— »ffi<D««-e*>tb«, w®»<t (x 

2 -xi ) iritfi0^r*^^6) , Ki&^/Mr— ftS: 

2 ik L fe^w&mt <d 7 $l & co m&^nm^^wtfci- & ^ 

[0 0 5 0] 

i 

Jtt> («) I^IIIIT 3 0 0 OKRJrttff : 1. 5%, 
: 2 3, 5 0 0 k g f //mm 2 ) frffittttttl 
vh^^Cf^nye («M7 5%a±) 
£ffl^T, ftfi7 0mm, SIPJKJ 1 . 1mm, fSMIEfa 

fi* ^¥1-4 4 1 4 4#^«KM^£*uTv>5 «fc o 

- h««»*»«|praitt»IIB«:»3fc 0 
[0 0 5 1] ^<D«J:5*-L"C?#e)ttfcRfSf1S^tt^ 

««*PX^«t 9, Hi 3^"f <fc9&, I*jf£7 0m 
m, rtff^l. 1mm, ffi$m$\fa± 15° , ft £ 1 >0> 
7 Omm, _bift0>«*W| 6&4 ntBMJttfc)** 
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